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! PURPOSE: To provide a thin-film magnetic head which is small in its owr 


i area 


when plura 


1 



j magneto-resistance effect type thin-film magnetic heads are formed collectively on a substrate in a thin-film 
: process at a time, and has superior productivity. 

I CONSTITUTION: This thin-film magnetic head is constituted by forming a magneto-resistance effect type 
; magnetic head part 1A, formed by arranging a magneto-resistance effect element between a couple of 
\ magnetic shields with soft magnetic characteristics laminated across a magnetic gap layer, and part of a depth 
j sensor 1 B for detecting the depth T2 of the magnetic head part 1A on the same substrate 1. This thin-film 
| magnetic head has the magnetic shields and the terminal of the depth sensor connected electrically and the 
| terminal of the depth sensor functions as a ground terminal. 
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[0001] 

<\<Dmmi,zim%. mmms^m^m^tzmmjm 
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\^hkfrt, <?>ff hsm?k lot, MR#^ 1 0 4#f?m 
K«*fic:U J M-v^fcv^raB* { *)S. -ti^ MR 
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T 4 1 4 ^ S A L ( sof t-ad j acent-1 aye 
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r) »aU&ffi%ftlR(i< m 
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[0031] <xfc. c u , Auv&tmmmipbit 

IJ, MR^6Rt^-f7.X»flc7A»&*MJ$*b&5IS 
tiJLSfr8 2r, MR^-xHgpfflfcrTX-fey+>--fflc7)jB5 
0r€<^Rt»)ftt-6. MR^-yKgtfffl 

y-9-- 1 B(OMR*^ efttW 7XS#7<7)&tiiffi£ 

WC«*S«4fc«>K, B7fc5jrf i Wr-v-y 

[00 3 2] 07fcSr*\t: pic, 3l&aiUWfc8 
OSWMUifc:. Cu, Au*oJH*«t*mA»fe'5rS«ff 

F3£ 7-X t tKR-f * t&xni&f-k. 
[00 3 3] ftfc. laStS-tiplC. MRsS^6. A 

-fT*##7&tf3l££BUgtt8£§B iotc. 7;PS 

7. sio 2 W(T)£i%immtm>t>%2>®$n**v 

[ 0 0 3 4 ] 0 9 KSrrj: d (C, ;P H 1 
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1 3 i^T, tenysi 2mf®fflti 3 

[0035] BLhOXSfci 0.010 J; o K. 
M Ra. 7 K3B 1 a fc frx-fe >if- 1 B 1 _t 

KflMSftl.. IdT*. 01O*T1 
#h5-v?$I. 11 0^T2* { T'rx*, 09*T3# 

[0036] *0)» s 77XIT 2 jW5rJ£*)J|S fc 

«fc dtc wtfrssmmi *<o&frt>. MR^mi 

f7^-fe>-t-lBli, MR\7 h'tfl AiHttCffig 



§ai.C0Ts f7Xtn-l Bcr>MR*^6&t//NM 

lBtCtoTWSM^tttlJL****), MR^-yKSBlA 
c0t7X*T 2 jW5r£«0*$ t Sr* a-cwsfciw-. 
[ 0 0 3 7 ] <wc, -f r^-t y-t- 1 bw-», -r^ 

*>. ^*rv7'«5fc»j£§ft*:fflP$5a£tf-Ut 
B^y-;l-H3t««8$<t/c5l^ajL*«t8. &tf3l§= 

7 h» 1 a t mzm-mm 1 -teas 1 0 tz , 

[00 38] rr^-bytf-l Bld\ £##MR 

h L-T. J:9^Mtt£06^i^figift&„ 
[OO39]UU:<Oiet:J:0. HESSi^-fyrJiS. 1 

-;PK3. 1 l^tMR#^6^"E§ixT : 5rl)MR's-y 

[0040] mw.m2 

$mWl OMR'S >y HTIi. f/^tVt-l B03l£ 
ffitS*8tH^^-^K3t^lt«^t^. S'M 

B I § ffl L^* 8 fc H 3 ii h l 

[004 1 ] dcoi^t, 3*fW£rtLTr:7.x-fevtJ- 
-1 Bcogi*aJtH#8i«»^-;UH3i:*J»iRSix 
/cMR^-y Ktco^T. 01 ltc^HHSr, 01 2(c0 

1 l*C-CM(cfcft.&lfrffi0S:. 01 3tc01 1*D 
-DHts*tSBrffi@*Str. =5rfcs 01 17b^013t 

a^x, ±a5c7)MRA.. y Kkjtc-f *»»fco^r»4, 

±i&OM R^ y H H lfft*n LX V »S . 
[0042] 01 2S.V01 3t^-fJ:-5^. ^«MR 
^•y KT'ti, Tlffl<7)K^v-;l'H3iMRS^ 6^Pb1 

1tlXTrx*zyy-iB<r>ij\£iiiim#8bWfti/- 

2 0«\ ^<0SS«K*^ MR^<yK<0»*Wg»fflla^(c 

[0043] ZCOXoftMR^y Hfii. f'7*Xtn 

BMC. #*12 0^LT^*OT, B«H^>yr«5 
KJBlRtiBBPaSaWtaak, TSffllOKm^-^H 
3 i: On->T^li ^ ft . TSffllJcOK^, 

idtc«*J|2 0^L-Cf f 7'^-byt-lBogi&as 
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tmw 8 1 m^^-iv f 3 fc *««t s , m i 

3 <^«A*«a^ftJ:W|S|H*^«R8S tlX 
[0 044] iOj^&MR's-y F14, «ft^r+ 

•yrj|5*»je-tsu(c»*i2o$»)a'tftfl!!ii, n 

its. -f&*>*>, iOidirMR^^HSRaWSIR 
14, S«^-yr«5^^-f5fl?t, aSti"- ;PF3 
Rtflfc»Ji4±fc:3 0-1 0 0 nmSJgcDHWcOC r , 
T i , T a«ft>6fr*«fMI 2 0 tJ«e«)»RK»*t 

* yT«5^MngP5 a*q|«El2 D±t:»jRSix& J: 
oW&fctl. *<m., WifrOMR's-y FfcPWfc, r 

r^-fey-t- i B<ogisajLS*8t«ie'tsa5»tiiH 
^ lt frx -t y •»?■- i b <m i » aj Lmt* 8 k sgm y- 

[0045] 1MM1 

*ttWlftt^HfltW20MR^.y FT14, r*7*X-fe^ 
-1 B<ogiSH}L»*8fcB8ft>'-^h*3i:S:««Lfc 
rr*-fey?-l B«99|*asUWfc8i:a«l krt J 

-1 BC0§l#aJl2lfr8i«t51 fc*«»«SfutMR-N 
7Htont, 014CTB0&. HI 5CI114+E 

-Emzmmmmzmt, 014&V01 5 

[0046] H14&VT11 5lC7jcfi ,I<7)MR 

1 ±tcBfgam>'-^ h 3 Mii^ft 7 7'® 5 am 

£3*VC»*. ^LT. »SWrw7J|5CBHP«5a 
jWBflRSflTiS^ •_<«lgP5a£jit;-C, f'T^-fe 
y^-lB?)3|£tiJL»ft8kMUk*\ ««WH» 

Mn-zn7x7-r Fffls**> i 3 tc mm.m- 

[0 047] i<0id*MR^v H^fWRtSR 
(4, JOtWllCiSUiMR'Vy H<?«BilS*>^>. ffiK 
A 2 St^^W 4 OMBritEg £ ^B&f tlii X < , ; OM 
R^-y F<4, «t '}ffi»&&IgTlS!!ii1-|> & . 

[0048] 1MM4 

kUbOHMljT^, ??±*ffl<7«^-y HTftSMR^ 
-y FfcOHTj^tttBLTSfc**, ISiMtfflWK^ 
•y Fk"t ifctfXC. IB^fflco^m^ y FT'&S^tiggO 
9iS^ -y F £«*£;btffc1I-&ie««^ y F k I X t J 

[0049] ttch*>. 01 6t^i-5fc. MR\ 7 



F3 OJbt. K^-v 7/14 1 J^USi?ii/it 
BS^ttS:^rri-*f<0««374 2, 4 3£Wf£k 
fcifc* -*f<0fi&&374 2 , 4 3^FbW^3^^4 
4Aie?fLT=5r-S»I^a^^>y K4 0£jgj£LTfcJ: 

v\ ;:t, i#ii^7 F4 ocoTlW^fi^nr 

4 2J4, MR\7 F 3 O^UffflJcOJB^v— /H*£3HWa 
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^xt. mm 1 x«»!sct 2 1 pnuc , rr^-fe w 
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MR'S'y F Sr«Jf LT a-&SSI^^ v F t IX h X\\ 
[00 53] tKfr-h. Ml 7£^-f J:^, jm^v 

vt*5 1 &ftLxmmztvfc&wm&t:i?t&~tt 
coim^r 52,53 1 1 tfc, -Moama 

75 2, 5 3«Hfc:aKri^;P5 4A«IE$#lT^4S» 
I^7K5 0±t, MRA.V h*6 0£$j£l/etJ: 
V\ ^Pffi«a^-/K5 0<0±««<oaa37 

5 3 {4. MR^-y F6 OOTSfflJiOffl^v'- ^F£*ifc 
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[02] HlfciSf MR^v F«0A-A«fct$»t4®» 
BrffiH-CJ)!.. 

[03] HlKS^MR^'y Ftf5B-B*CtJ»tSS» 

[06 ] 01 t^-fMR-N-y F<7)W&JMZ*ti><?>X- 
ft 9, MR3PFftVAVrx»«c*»J«Lfc«aB*S?t 
g&fflrffi0Tft3>. 

[07 ] 01 fcjft-tMR^y F<OSStlSSr^t>^T 
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[08 ] HI K^'tMR'Vy FOSBfilS&SrffcO-C 
ft v , JLWi***** -y 7°®&t/8^-/P K JIM 

^-rsa5iBr®0-cft 5 . 

[09 ] 01 iCjjrfMR^.y KOWtlSS^fctfJ-C 
ft 9, I^St/ff!MiJBJfiL^«»&^rH»llriB 
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[01 0] 01t^tMRA.. y FO»jtXg^-ft«0 
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